As clinical and cognitive neurosciences mature, the need for sophisticated neuroimaging analysis becomes more apparent. Multivariate analysis techniques have recently received increasing attention because they have attractive features that cannot be easily realized by the more commonly used univariate, voxel-wise, techniques. Multivariate approaches evaluate correlation/covariance of activation across brain regions, rather than proceeding on a voxel-by-voxel basis. Thus, their results can be more easily interpreted as a signature of neural networks. Univariate approaches, in contrast, cannot directly address functional connectivity in the brain. Apart from this conceptual difference, the covariance approach can also result in greater statistical power when compared with univariate techniques, which are forced to employ very stringent, and often overly conservative, corrections for voxel-wise multiple comparisons. Multivariate techniques also lend themselves much better to prospective application of results from the analysis of one dataset to entirely new datasets. We provide two examples that illustrate different uses of multivariate techniques in cognitive and clinical neuroscience. We hope this contribution helps facilitate wider dissemination of these techniques in the research community.
Introduction
Brain imaging in the clinical and basic neuroscience has recently paid more attention to multivariate analytic techniques that aim to uncover the operation of neural networks (for an incomplete review of landmark articles see [1] [2] [3] [4] ). Despite widespread interest in functional connectivity and the interaction between different brain areas, it is somewhat surprising that multivariate approaches have not yet quite enjoyed the success and the widespread usage of massively univariate techniques. The reasons for this deficiency mainly pertain to the increased demands in mathematical and conceptual literacy on the user and the absence of a canonical software package similar to Statistical Parametric Mapping (SPM). More than univariate techniques, multivariate techniques take into account the total variance structure of the data and are likely to reflect activity due to the experimental manipulation or disease process of interest as well as processes not under control of the experimenter. The major sources of variance might not necessarily break down in manner that lends itself to easy interpretation in terms of experimental or clinical design variables. The user has to learn to appreciate this when it happens, not as a reason for giving up and dismissing covariance analysis as useless, but as an opportunity to understand the data set better and possibly inform the design of an updated experiment in the future.
Despite these difficulties, it is worth stressing that multivariate techniques have many attractive features that cannot be easily realized by voxel-wise techniques. In particular, they evaluate correlation of activation across brain 
